Introduction
Breast cancer may be surgically treated in different ways: conservative surgery followed by irradiation [1] , mastectomy alone, or mastectomy with immediate or delayed breast reconstruction. Because survival is the same in the 3 surgical procedures, the choice among them is often focused on deciding which one will optimize the quality of life (QoL) [2, 3] and the body image (BI). Many studies have shown that the most frequently accounted factors for the difficulty to choose reconstruction were the lack of family support, the inability to have a specific type of reconstruction, and the perception that friends and acquaintances might have considered the surgery as cosmetic [4] . On the other hand, the most frequently reported reasons for having reconstruction included: to get rid of the external breast prosthesis, to be able to wear many different types of clothing, to regain femininity and to feel whole again [5, 6] .
Multiple studies have demonstrated that women receiving breast-conserving surgery (BCS) generally report fewer difficulties with their BI but worse physical functioning than those treated by mastectomy alone, suggesting that side effects of adjuvant therapy and other short-term effects may also be important [6, 7] . In fact, radiotherapy is known to have late effects on normal tissues, which could contribute adversely to the BI and related QoL parameters [7] [8] [9] as well as to abrupt estrogen deficiency, following chemotherapy and/or hormonal therapy, which can negatively influence a woman's sexual functioning [10] .
There are many conflicting results in the literature on comparing QoL and BI following mastectomy with or without breast recon-
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Summary
Background: This study was aimed at comparing the quality of life, body image, and perceived social support in women with breast cancer surgery. Patients and Methods: Patients receiving breast-conserving surgery (BCS) (n = 72), mastectomy alone (n = 44), and mastectomy with breast reconstruction (n = 41) were evaluated using the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30), the EORTC Breast Cancer Module (QLQ-BR23), the Body Image Scale (BIS) and the Multidimensional Scale of Perceived Social Support (MSPSS). Results: The results indicated that the BCS group had a better body image compared with the other 2 groups and better role functioning compared with the mastectomyalone group. In the reconstruction group, body image correlated with perceived social support, especially from family and significant others. Conclusion: These results suggest that a positive perception of a supportive social network can help women with breast reconstruction to better cope with the psychological effects of surgery on their body image.
struction. Reconstructive surgery after mastectomy is generally felt to improve the women's BI perception compared with mastectomy alone [11] , but other aspects of the patients' QoL and well-being do not appear to differ [12, 13] . However, most studies that evaluated the benefit of breast reconstruction after mastectomy found no significant differences in BI between the 2 surgical procedures [13, 14] .
An important determinant of the ability of breast cancer patients to cope with their illness and treatments is the perceived social support (PSS), which can be defined as the extent to which an individual believes that his/her needs for support, information and feedback are fulfilled [15] . The perceived availability of interpersonal resources, such as the verbal and nonverbal communication of caring and concern, including listening, 'being there', emphasizing, reassuring and comforting [16] , can protect persons from potentially adverse effects of stressful events (buffering model) [17] . Therefore, for a woman who has completed treatment, the perceived social supportiveness of relationships can be considered a coping resource that could enhance the QoL and ease the transition into life after treatment [18] . Although many studies have been conducted on the role of social support for well-being, QoL, and BI in women with breast cancer [19, 20] there are still many aspects that need to be clarified, for example the role of PSS from different sources: family, friends, and significant others. 'Significant other' (or SO) is a generic term, also found in plural form, 'significant others', used for the first time in 1953 by H. S. Sullivan, which denotes any person who has great importance to an individual's life, well-being, and self-evaluation, such as a spouse/partner, a family member, a close friend, and/or a coworker. Our aim was to investigate and compare the effects of 3 surgical options (BCS, mastectomy alone, and mastectomy with breast reconstruction) on BI and QoL in an Italian sample of women who underwent breast surgery [1, 10] and, through the Multidimensional Scale of PSS (MSPSS) [21] , the influence of social support on BI.
Methods
The subjects were selected from a cancer center, the Institute for Cancer Treatment and Research-Oncology Referral Center of Basilicata (IRCCS-CROB) in Rionero in Vulture (PZ), and a general hospital, the 'Madonna delle Grazie' Hospital in Matera, Italy, from January to September 2010. The eligibility was based on: Italian female patients; age 35-75 years, with previous surgical breast procedure for early-stage breast cancer (stage I-II) and with an elapsed time after surgery of less than 5 years. We excluded women with physical or cognitive disorders, previous history of psychiatric disorders, previous disfigurement (traumatic injuries, congenital defects, or prior surgical procedures), lymphedema and alopecia induced by chemotherapy, in order to exclude possible confounding factors on QoL, which could modify the perception of BI [22, 23] .
In the clinic, 208 patients meeting the inclusion criteria were approached by the physician and asked to participate in the study. Only 198 of these patients decided to participate and signed a consensus form regarding the study protocol after detailed explanation by the physicians at the clinics. The patients were interviewed by psychologists and were administered 4 self-report questionnaires aimed at evaluating the QoL, BI, and PSS of patients (see below). During the interview, sociodemographic and clinical variables were collected. 41 patients did not answer all the questions in the questionnaires: It was therefore decided not to consider them for the analysis. The study used a sample of 157 women.
Questionnaires EORTC Quality of Life Questionnaire (QLQ-C30)
QoL was evaluated using the Italian translation of the QLQ-C30 questionnaire (scores ranging from 0 to 100), version 3.0 of the European Organization for Research and Treatment of Cancer (EORTC) Study Group of Quality of Life [24] [25] [26] , in accordance with the EORTC QLQ-C30 Scoring Manual [25] . The EORTC QLQ-C30 is composed of 5 functional subscales that assess physical functioning, role functioning, emotional functioning, cognitive functioning, and social functioning, 2 items that assess the global health status and QoL (GQL), and 9 symptom subscales/items that assess fatigue, nausea and vomiting, pain, dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial difficulties. Higher average scores for a functional scale and for the GQL represent better functioning and QoL, but a high score for a symptom scale represents a high level of symptomatology.
EORTC Breast Cancer Module Questionnaire (QLQ-BR23)
The breast cancer module is designed for patients with different disease stages and treatment modalities. The module comprises 23 items, which incorporate 5 multi-item scales to assess systemic therapy side effects, arm symptoms, breast symptoms, BI, and sexual functioning. In addition, single items assess sexual enjoyment, hair loss, and future perspective [27] . Functional and symptom items of the EORTC QLQ-C30 and QLQ-BR23 questionnaires were rated on a 4-level response system from 'not at all' (score 1) to 'very much' (score 4), while the GQL (Q29, Q30) used a 7-point response scale.
Body Image Scale (BIS)
The BIS [28] consists of 10 items comprising affective items (e.g., feeling feminine, feeling attractive), behavioral items (e.g., finding it hard to look at oneself naked, avoiding people because of appearance), and cognitive items (e.g., satisfied with appearance or with scar). Respondents were asked to consider any change since diagnosis or treatment by selecting the appropriate response category for each question. All items are rated on a 4-point response scale, from 'not at all' (score 0) to 'very much' (score 3). The scores for all the 10 items were then summed up to produce an overall summary score for each patient, ranging from 0 to 30. A score of 0 represented no symptoms/distress and higher scores represented increasing symptoms/distress. 4 items (from Q39 to Q42) from the full BIS have been incorporated into the EORTC Breast Cancer Module. The Italian version of the BIS was translated through a forward-backward procedure of translation by Didier et al. [29] , according to the recommendations for translating questionnaires of the QoL Group of the EORTC [30] , and is actually in a validation study.
Multidimensional Scale of Perceived Social Support (MSPSS)
The MSPSS [21] is a 12-item scale with 4 items for each subscale evaluating 3 sources of support: the family subscale (e.g., 'I get the emotional help and support I need from my family'), the friends subscale (e.g., 'I can talk about my problems with my friends'), and the significant other subscale (e.g., 'I have a special person who is a real source of comfort to me'). Each item is rated on a 7-point scale ranging from 'disagree very strongly' (1) to 'agree very strongly' (7). The scores on the 4 items under each subscale were combined to obtain the subscale score (range 4-28) and all subscale scores were added to obtain the total scale score (range 12-84). Higher scores indicated higher PSS. An Italian version of the MSPSS was used for this study [31] .
Statistics
The patients were stratified into 3 different treatment groups according to the surgical procedure they underwent: 'BCS', 'Mastectomy' (M), and 'Reconstruction after mastectomy' (R).
We chose to treat the immediate-and delayed-reconstruction patients as one single group after the independent-sample t-test analysis, because we found no differences in all scales considered. Patients were stratified according to age, time since surgery (we used it continuously), marital status (single vs. not single), educational status (low scholar grade vs. high scholar grade), menopausal status and type of adjuvant treatment post-surgery. Statistical evaluations were made using the chi-square (χ 2 ) test for categorical variables, the one-way analysis of variance (ANOVA) with pairwise post-hoc comparisons (Scheffé), the independent samples t-test, and Pearson's coefficient. Multivariate linear regression was fitted to adjust for covariates in order to assess the independent effects of the surgical procedures on QoL and BI in the presence of possible confounders. Data were analyzed using the SPSS ® statistical software package (SPSS, Chicago, IL, USA) version 17.0 for Windows ® . All tests were considered significant at p-values 0.05.
Results
Sociodemographic and Clinical Characteristics
The sociodemographic and relevant clinical characteristics of the surgical groups are shown in table 1. Patients in the BCS group underwent lumpectomy (14%) and conservative surgery (86%). The M group included patients treated with modified radical mastectomy (67%), radical mastectomy (26%), total mastectomy (4%), and nipple-areola complex (NAC)-sparing mastectomy (3%). In the R group, 23 (56%) patients had immediate breast reconstruction whereas 18 (44%) patients had delayed breast reconstruction. The patients decided to undergo breast reconstruction after having been fully informed about the possible outcomes of surgical treatment. The most frequently reported reasons given by the reconstruction group, for having reconstruction, included: to get rid of the external breast prosthesis, to regain femininity. The least influential factors were to improve marital and sexual relations.
The 3 groups were different in age (F (2.154) = 11.011, p < 0.001), with patients in the R group being younger than those in the M (p < 0.001) and BCS (p = 0.003) groups. We also found a higher education level in the R group compared with the M and BCS groups (χ 2 (2) = 9.55, p = 0.008). Women in the R group underwent chemotherapy more often than patients in the other groups (χ 2 (2) = 7.921, p = 0.019), women in the BCS and M groups underwent radiation therapy more frequently than patients in the R group (χ 2 (2) = 33.937, p < 0.001), and women in the BCS group underwent hormone treatment more often than women in the M and R groups (χ 2 (2) = 6.155, p = 0.046). No differences were observed in terms of marital and menopausal status. scales of the QLQ-C30 were all 60. The symptom scales of the QLQ-C30 in general showed a low degree of symptomatology. The most frequent complaints for all 3 surgical groups were insomnia, fatigue, pain, and financial difficulties, whereas nausea and vomiting, diarrhea, appetite loss, and constipation were rarely reported. There was no difference among the groups with respect to GQL, most of the functioning scales, and all the items in the symptom scale. We found differences among the 3 groups in physical functioning (F (2.154) = 3.068, p = 0.049) but no differences in terms of post-hoc pairwise comparisons. Therefore, we considered differences among the groups in the role functioning (F (2.154) = 3.500, p = 0.033) and dyspnea (F (2.154) = 3.727, p = 0.026) scales. Post-hoc pairwise comparisons showed that patients in the BCS group had fewer difficulties with role functioning than those in the M group (p = 0.034). This result remained significant even after adjustment for age, education, and type of adjuvant treatment post-surgery. After adjusting for the above covariates, the patients in the R group did not show a different degree of dyspnea than those who had mastectomy alone. The results regarding the QLQ-BR23 items showed no differences among all symptom scales/items and for most of the functioning items, but differences existed in the BI scale (F (2.154) = 4.571, p = 0.012): Patients in the BCS group had a better BI when compared with the M (p = 0.039) and R (p = 0.055) groups. There was no difference between the M and R groups (p > 0.05). All the results were unaffected after controlling for the same adjustment as above.
Quality of Life
Body Image
After adjusting for age, education, and type of adjuvant treatment post-surgery, the differences among the 3 surgical treatment groups are significant. The results are as follows: Regarding the BI appraisal with the BIS, the differences observed among the 3 surgical procedures (F (2.154) = 7.94, p < 0.001) confirmed the BI scale results obtained with the EORTC QLQ-BR23 (Supplemental Table 1 ; online supplemental, www.karger.com/?DOI=443493). We found that women having BCS reported fewer difficulties with their BI compared with the M (p = 0.002) and R (p = 0.021) groups. There were no differences in the BIS scores between the M and R groups (p > 0.05), even after adjusting for covariates.
Perceived Social Support
In the PSS evaluation with the MSPSS total scale score (Table 1) , we found differences among the 3 surgical groups (F (2.154) = 8.810, p = 0.001). Post-hoc pairwise comparisons showed that the women in the BCS group perceived more social support than the women in the M group (p < 0.001). Differences existed between the surgical procedures regarding all MSPSS subscale scores (MSPSS-family/ friends and -significant other) in favor of BCS: MSPSS-family (F (2.154) = 4.243, p = 0.016), MSPSS-friends (F (2.154) = 7.611, p < 0.001), and MSPSS-significant other (F (2.154) = 6.217, p = 0.003). We found a negative correlation between a positive PSS and major alterations in the BI (r = -0.343, p < 0.05) in the R group. Considering the MSPSS subscale scores, we observed, in this group, a negative correlation between the women's BIS scores and their MSPSS-family scores (r = -0.401, p <0.001) and MSPSS-significant other scores (r = -0.485, p < 0.01), but no correlation was found between the women's BIS scores and their MSPSS-friends subscale scores. The M and BCS groups did not feel the effects of PSS on BI perception. The results obtained for women with breast reconstruction were still significant after controlling for age, time since surgery, education level, and type of adjuvant treatment postsurgery.
In the analysis of the BIS scores, adjusted for PSS from family, friends and significant other, the differences between the BCS and the non-BCS groups remained significant (p < 0.05). The comparison between the M and the R group for BI remained not significant after controlling for the same variables as above.
Discussion
Our findings support previous research suggesting that many QoL variables do not differ by surgery methods [3, 6, 7, 12, 13] . In line with Engel et al. [32] , we found that women with mastectomy had more limited role functioning than those in the BCS group. In the symptom domain, evaluated with the EORTC QLQ-C30 and QLQ-BR23, we found differences among the surgical groups only for the scale of dyspnea. We also found that, in our sample of Italian women, BCS demonstrated superiority in BI perception when compared to non-conservative surgery. This result is supported by the international literature [11, 14] . In addition, women with breast reconstruction did not report different difficulties with their BI than women who had mastectomy alone [12, 33] . PSS might play a fundamental role in determining the type of reaction to surgery.
The results of this study provide an understanding of the importance of social support, especially from family and significant others, for women who underwent breast surgery. The findings show that, for women who decided to have reconstruction after mastectomy, social support from family and significant others could be involved in the level of satisfaction with their BI following breast surgery. Women who decided to have breast reconstruction after mastectomy feel more the buffering role of PSS regarding their BI. As reported by Helgeson and Cohen [16] , interventions that involve family and partners should be aimed at improving communication and facilitating both the patients' and the family members' expressions of needs and feelings. Our study had some limitations. Specifically, the sample is relatively small and we did not consider the women's baseline premorbid BI, which may all have strongly influenced the QoL and BI. Little is known about the extent to which women in the 3 treatment groups had input into the choice of their surgery treatment and on what basis they might have made these decisions. This leaves open the possibility that differences in outcome variables may be driven by selection factors rather than the type of surgical treatments received. Despite the limitations, our findings indicate the importance that healthcare professionals ascribe to the role of emotional support from the partner and family members in the women's experiences of illness and surgery treatments, from their own experiences during this pe-riod. BI is a complex, dynamic, and multidimensional construct that keeps evolving over a woman's life. As such, it cannot be separated from considerations concerning the patient's overall personality, social and cultural background, as well as the network of her personal relationships.
Conclusions
In conclusion, a more comprehensive approach to women with breast cancer who choose to have reconstruction after mastectomy should be implemented, with a preliminary psychosocial evaluation of the patients' characteristics and their main sources of support, particularly from their family and significant others (e.g., spouse/partner). This type of evaluation could be predictive of the satisfaction level of a woman's BI after breast surgery and could help healthcare professionals in programming interventions to provide psychological support for women and their families and/or partners before and after surgical treatment. 
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